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Abstract In this paper we present the description of the production of strange and 
mulistrange baryons in a wide energy region, from CERN SpS up to LHC, in the 
framework of the Quark-Gluon String model. 


The Quark-Gluon String model (QGSM) |[T1 |2l [3 is built on the Dual Topo¬ 
logical Unitarization, nonperturbative notions of QCD, and Regge Theory based 
phenomenology. The QGSM has been successfully used for the description of mul¬ 
tiparticle production processes in hadron-hadron Ham and hadron-nucleus Q colli¬ 
sions. In the case of interaction with a nuclear target, the Multiple Scattering Theory 
(Gribov-Glauber Theory) is implemented. 

Though it is not the direct aim of the present paper, one has to note that such an 
approach based on the analysis of Feynman and reggeon diagrams has been already 
used Hill to study the anysotropic flows, and, in particular, the elliptic flow V 2 in 
collisions of hadrons and nuclei at high energies, questions so extensively discussed 
during this conference. 

The significant differences observed in the yields of baryons and antibaryons in 
the central (midrapidity) region are connected with ||3] |9| the special structure of 
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baryons, consisting of three valence quarks together with a special configuration of 
the gluon field, called String Junction Go). 

At very high energies, the contribution of the enhancement Reggeon diagrams 
becomes important, leading to the suppression of the inclusive density of secon¬ 
daries im in the central (midrapidity) region. 

The relative probabilities for the production of various baryons depend on the 
universal suppression factor S/L, for which we take the value, S/L = 0.32 Gl, and 
they can be found on the basis of simple combinatorial analysis of quarks Gam. 

In QGSM the inclusive spectrum of a secondary hadron h is determined by the 
convolution of the diquark, valence quark, and sea quark distributions, u{x,n), in the 
incident particles, with the fragmentation functions, G^{z), of quarks and diquarks 
into the secondary hadron h GlH- Both the distributions and the fragmentation 
functions are constructed by using the Reggeon counting rules M- 

For the case of interaction with a nucleus, it is technically more simple GiEl 
to consider the maximal number of Pomerons, timax, emitted by one nucleon in the 
central region that can be cut. In this frame, we obtain a reasonable agreement with 
the experimental data on the inclusive spectra of secondaries produced in p-rPb col¬ 
lisions at LHC energy Gll with the value n^ax = 23. It has been shown in GSl that 
the number of strings that can be used for the secondary production should increase 
with the initial energy. 

The QGSM fragmentation formalism allows one to calculate the integrated over 
Pt spectra of different secondaries as the functions of rapidity and xp, the accuracy 
of these calculations being of about 10%. 

In Table 1, and in figs. 1 and 2, we compare the existing experimental data on the 
energy dependence until LHC energies integrated over the whole range of pj- for A, 
A, E^, and E hyperons production density, dn/dy (| y |< 0.5), in pp (upper panel 
in Fig. 1) [19-27] and pA [28-31] (lower panel in Fig. 1, and Fig. 2) collisions to the 
corresponding results obtained by the QGSM. 

In Fig. 1 we also present the QGSM prediction for the energy dependence of the 
Q and Q hyperon production until LHC energies. 

As one can see in Fig. 1, the absolute values of the densities dn/dy{ \ y |< 0.5) for 
A, A production are one order of magnitude higher than for E ^ and E in a large 
energy region up to the LHC range. The same is also true for and densities 
when compared to those of E^ and 
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(GeV) 

Reaction 

QGSM 

Experiment dn/dy (| y |< 0.5) 

13.97(102 GeV/c) 

p H- p —A 

0.025 

0.012±0.01 

14.075 (147 GeV/c) 

p H- p —A 

0.025 

0.0090 ±0.0015 1201 

14.075 (147 GeV/c) 

p H- p —A 

0.010 

0.057 ± 0.0044 llTOl 

19.42 (200 GeV/c) 

p H- p —A 

0.026 

0.0106 ± 0.006 ED 

19.42 (200 GeV/c) 

p H- p -> A 

0.011 

0.007 ±0.0015 ED 

19.66 (205 GeV/c) 

p H- p -> A 

0.026 

0.015 ±0.0044 11221 

23.76 (300 GeV/c) 

p H- p -> A 

0.026 

0.0076 ±0.006 11231 

23.76 (300 GeV/c) 

p H- p -> A 

0.013 

0.015 ±0.0076 E3 

27.6 (405 GeV/c) 

p H- p -> A 

0.027 

0.0091 ±0.0045 1241 

27.6 (405 GeV/c) 

p H- p -> A 

0.015 

0.017 ±0.0041 EH 

200. 

p H- p -> A 

0.045 

0.0436 ± 0.0008 ± 0.004 ED 

200. 

p H- p —A 

0.039 

0.0398 ± 0.0008 ± 0.0037 E3 

200. 

p H- p —A {FD) 

0.045 

0.0385 ±0.0007 ±0.0035 »25]l 

200. 

p H- p —A (FD) 

0.039 

0.0351 ± 0.0007 ± 0.0032 ES 

200. 

pH-p-A 

0.005 

0.0026 ± 0.0002 ± 0.0009 »25]l 

200. 

p H- p ^ S + 

0.005 

0.0029 ± 0.0003 ± 0.006 E3 

200. 

p + p £2 £2 

0.001 

0.00034 ±0.00016 ±0.0005 E3 

900. 

p H- p -> A 

0.065 

0.26 ±0.01 

7000. 

p H- p -> A 

0.099 

0.27 ±0.01 Ei 

900. 

p H- p -> A 

0.065 

0.108±0.001 ±0.012 EH 

7000. 

p H- p A 

0.099 

0.189±0.001 ±0.022 E3 

900. 

pH-p-A S- 

0.009 

0.011 ±0.001 ±0.001 »27ll 

7000. 

p + p E~ 

0.015 

0.021 ±0.001 ±0.003 »27ll 


Table 1: Experimental data for strange baryons and antibaryons production in pp collisions at 
different energies, from CERN SpS up to LHC, together with the corresponding description by the 
QGSM. 


(GeV) 

Reaction 

QGSM 

Experiment dn/dy(| y |< 0.5) 

19.42 (200 GeV/c) 

p H- Ar —A 

0.042 

0.025 ±0.01 

19.42 (200 GeV/c) 

P H- Xe ^ A 

0.052 

0.05±0.015 

19.42 (200 GeV/c) 
19.42 (200 GeV/c) 

p H- An —A 
p H- An —A 

0.055 

0.021 

0.05 ±0.01 

0.013±0.06 ED 

19.42 (200 GeV/c) 
19.42 (200 GeV/c) 

p + S —y yV 
p + S —y yV 

0.041 

0.016 

0.06 ±0.005 

0.015 ±0.0025 EQI 

17.2 

(m.b.) 

p H- Be —A 
p H- Be —> A 

0.033 

0.011 

0.034 ± 0.0005 ±0.003 l3T1 

0.011 ±0.0002 ±0.001 liD 

17.2 

(m.b.) 

p H- Pb —A 
p H- Pb —A 

0.055 

0.019 

0.060 ±0.002 ± 0.006 HmT 

0.015 ±0.001 ±0.002 ED 


Table 2: Experimental data for strange baryons and antibaryons production in proton-nucleus col¬ 
lisions at different energies, together with the corresponding description by the QGSM. 
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Vs 

Fig. 1 Experimental data, integrated over pr, on the energy dependence of hyperon production 
in midrapidity region for pp (upper panel) and p+Pb (lower panel) collisions, compared to the 
corresponding QGSM calculations (baryons are shown by full curves and antibaryons by dashed 
curves). 


As one can see, both in figs. 1 and 2 and in Table 1, the experimental data on 
dn/dy{\ y |< 0.5) obtained by different collaborations are not thoroughly compat¬ 
ible among them, what it is probably due to different experimental event selec- 
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Fig. 2 Experimental data, integrated over pr, on the A-dependence of the midrapidity denstity of 
A and A hyperons produced at 200 GeV/c (11129] [301 |3T|, compared to the corresponding QGSM 
calculations (baryons are shown by full curves and antibaryons by dashed curves). 


lions, especially when comparing measurements by CMS and ATLAS collabora¬ 
tions. Nonetheless, the agreement of the QGSM results with the different sets of 
experimental data is good enough when compared to those experimental discrepan¬ 
cies. 

In Fig. 2 the A-dependences of A and A hyperons produced on nuclear tar¬ 
gets li28l l29l |30] [31] are shown. Also here the QGSM curves are in a reasonable 
agreement with the experimenatl data. 
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